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The same observations are also satisfied by the following 
remarkable system of elements: 

Epoch: 1896, Sept. 0.0, Gr. M. T. 

M = 286° 26' 48" 
Q, = 216 34 53 ) 

o> = 190 49 45 y 1896.0. 

i = 7 34 29 ) 

log e = 9.29718 

log a = 0.09470 

log /x = 3.40796 

Period = 506 days. 

The last elements, however, do not satisfy later observations. 

Mt. Hamilton, Cal., October 13, 1896. 



PLANETARY PHENOMENA FOR JANUARY AND 
FEBRUARY, 1897. 



By Professor Malcolm McNeill. 



January, 1897. 

Mercury is in good position for observation until after the 
middle of the month. It reaches its greatest eastern elongation 
on January 6th, and for the first two weeks of the month it 
remains above the horizon from an hour and a half to an hour 
after sunset. It then approaches the Sun very rapidly and passes 
inferior conjunction on January 22d. 

Venus is very conspicuous in the evening sky in the southwest, 
three to four hours behind the Sun in its daily path. It moves 
northeastward among the stars, about thirty-five degrees, from 
the eastern part of the constellation Capricorn through Aquarius 
into Pisces. 

Mars is still a fine object, and is above the horizon nearly the 
whole night. It is in the constellation Taurus, nine degrees 
north and a little east of the first magnitude star Aldebaran 
(a Tauri). Its apparent motion among the stars is very small, 
less than two degrees. It retrogrades (moves westward) until 
January 15th, and then moves eastward again, its position at the 
end of the month being about the same as at the beginning. Its 
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actual distance from the Earth is increasing very rapidly, and on 
January 31st it is about 110,000,000 miles away. Although still 
quite bright, it has lost a considerable fraction of the light it gave 
us at opposition. 

Jupiter is getting into position for evening observation again, 
rising at half-past nine on January 1st, and two hours earlier on 
January 31st. It is in the eastern part of the constellation Leo, 
about ten degrees east and south of Regulus (a Leonis), and 
during the month it moves about two degrees westward and 
northward toward that star. 

Saturn is a morning star rising at about 4 a.m. on January 1st, 
and a little after 2 a.m. on January 31st. It is on the border of 
the constellations Libra and Scorpio; and during the month it 
moves not quite three degrees eastward and southward. 

Uranus is in the same neighborhood with Saturn, and moves 
in the same direction, but only about half as fast. At the begin- 
ning of the month it is about two degrees nearly due south from 
Saltern. 

Neptune is in the eastern part of Taurus, and is above the 
horizon nearly the entire night, but it cannot be seen without a 
telescope. 

February, 1897. 

There will be an annular eclipse of the Sun on February 1st. 
The path of the central eclipse lies mainly in the southern Pacific 
Ocean, the line extending from a point near New Zealand to the 
northern part of South America, crossing a little south of the 
Isthmus of Panama and ending just off the north coast. It will 
be visible as a partial eclipse late in the afternoon in the eastern 
and southern part of the United States. 

Mercury is a morning star throughout the month, and reaches 
greatest west elongation on February 15th. During the greater 
part of the month the conditions for visibility in the early twilight 
are good. 

Venus is still an evening star, and reaches greatest east elonga- 
tion on the morning of February 16th. It sets nearly four hours 
later than the Sun. It moves about thirty degrees eastward and 
northward during the month in the constellation Pisces. It is 
very near the vernal equinox, about seventeen minutes north, at 
5 a.m., February 2d, P. S. T. 

Mars is still in good position for observation, not setting until 
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long after midnight. It is in the constellation Taurus, and moves 
about ten degrees eastward during the month. Its distance from 
the Earth is increasing, but not quite as rapidly as during January, 
and on February 15th it is just about as far away from us as is 
the Sun. 

Jupiter is above the horizon nearly all night and conies to 
opposition on February 23d. It moves about four degrees west- 
ward and northward toward Regulus, the chief star in the con- 
stellation Leo, and is about six degrees from that star at the end 
of the month. 

Saturn rises two hours earlier than during the corresponding 
period of January. It is in the constellation Scorpio and moves 
about one degree eastward during the month; at the end of the 
month it is a about one degree west and one degree north of the 
third magnitude star /J Scorpii. 

Uranus follows about two degrees west and one degree south 
of Saturn. Its motion is, however, much slower, and it nearly 
stops before February 28th. 

Neptune is about stationary in the eastern part of the con- 
stellation Taurus. 

Explanation of the Tables. 

The phases of the Moon are given in Pacific Standard time. 
In the tables for Sun and planets, the second and third columns 
give the Right Ascension and Declination for Greenwich noon. 
The fifth column gives the local mean time for transit over the 
Greenwich meridian. To find the local mean time of transit for 
any other meridian, the time given in the table must be corrected 
by adding or subtracting the change per day, multiplied by 
the fraction whose numerator is the longitude from Greenwich 
in hours, and whose denominator is 24. This correction is 
seldom much more than i m . To find the standard time for the 
phenomenon, correct the local mean time by adding the differ- 
ence between standard and local time if the place is west of the 
standard meridian, and subtracting if east. The same rules apply 
to the fourth and sixth columns, which give the local mean times 
of rising and setting for the meridian of Greenwich. They are 
roughly computed for Lat. 40° with the noon Declination and 
time of meridian transit, and are intended as only a rough guide. 
They may be in error by a minute or two for the given latitude, 
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and for latitudes differing much from 40 they may be several 
minutes out. 

Phases of the Moon, P. S. T. 

H. M. 

New Moon, Jan. 2, 10 3 P. M. 

First Quarter, Jan. 10, 1 46 p. m. 

Full Moon, Jan. 18, 12 17 p. M. 

Last Quarter, Jan. 25, 12 9 p. M. 









The Sun. 








1897. 


R. A. 

H. M. 


Declination. 


Rises. 

H. M. 


Transits. 

H. M. 


Sets. 

H. M. 


Jan. 1. 


18 50 


— 22 


58 


7 27 A.M. 


12 4P.M. 


4 


41 P.M. 


11. 


19 33 


— 21 


43 


7 26 


12 8 


4 


50 


21. 


20 16 


- 19 


47 


7 22 


12 12 


5 


2 


3i- 


20 58 


- 17 


13 


7 14 


12 14 


5 


14 








Mercury. 








Jan. 1. 


20 8 


— 21 


54 


8 40 A. M. 


I 22 P.M. 


6 


4 P.M. 


11. 


20 47 


- 17 36 


8 23 


I 22 


6 


21 


21. 


20 23 


— 16 


7 


7 !5 


12 19 


5 


23 


3 1 - 


19 43 


— 18 


10 


6 2 

Venus. 


IO 59 A.M. 


3 


56 


Jan. 1. 


21 46 


- 15 


19 


9 53 a.m. 


3 OP.M. 


8 


7 P. M. 


11. 


22 30 


— IO 


48 


9 42 


3 5 


8 


28 


21. 


23 12 


— 5 


52 


9 28 


3 8 


8 


48 


3i- 


23 52 


— 


46 


9 10 

Mars. 


3 8 


9 


6 


Jan. 1. 


4 45 


-r 25 23 


2 23 P.M. 


9 57 P-M. 


5 


31A.M. 


11. 


4 39 


+ 25 : 


12 


1 39 


9 12 


4 


45 


21. 


4 39 


+ 25 


9 


1 


8 33 


4 


6 


3i- 


4 44 


+ 25 1 


[2 


12 26 
Jupiter. 


7 59 


3 


32 


Jan. 1. 


10 48 


+ 8 


50 


9 33 P.M. 


4 4 A.M. 


10 


35 A.M. 


1 1. 


10 47 


+ 9 


2 


8 52 


3 23 


9 


53 


21. 


10 45 


+ 9 


19 


8 9 


2 4 1 


9 


13 


3i- 


10 41 


+ 9 


43 


7 26 


1 59 


8 


32 
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Sa turn. 












1897- 


R. 

H. 


A. 

M. 


Declination. 


Rises. 

H. M. 




Transits. 

H. M. 


Sets. 

H. M. 


Jan. 1. 


J 5 


42 


- J 7 


36 


3 58 A. 


M. 


8 


57 A.M. 


I 


56 P.M 


n. 


15 


45 


— 17 


47 


3 23 




8 


21 


I 


19 


21. 


15 


49 


- 17 


56 


2 48 




7 


45 


12 


42 


3i- 


J 5 


52 


— 18 


3 


2 11 

Uranus. 




7 


8 


12 


5 


Jan. 1. 


15 


41 


- 19 


23 


4 5 A. 


M. 


8 


56 A. M 


I 


47 P.M 


n. 


15 


43 


— 19 


29 


3 27 




8 


18 


I 


9 


21. 


15 


44 


- 19 


34 


2 49 




7 


40 


12 


31 


3 1 - 


15 


46 


- 19 


38 


2 11 




7 


2 


II 


53 










Neptune. 












Jan. 1. 


5 


10 


+ 21 


30 


3 5P 


M. 


10 


22 P.M 


5 


39 A. M 


11. 


5 


9 


+ 21 


29 


2 25 




9 


42 


4 


59 


21. 


5 


8 


+ 21 


29 


1 45 




9 


2 


4 


19 


3i- 


5 


7 


+ 21 


28 


1 5 




8 


22 


3 


39 



Eclipses of Jupiter' s Satellites, P. S. T. 

(Phenomena are seen near left-hand limb of planet as seen in an inverting telescope.) 



I, D, Jan. 


1. 


8 42 P. M. 


I, D, J 


in. 17. 


6 56 P. M 


II, D, 


1. 


9 IO P. M. 


I, D, 


23- 


2 21 A. M 


I, D, 


7- 


4 6 A. M. 


II, D, 


23- 


4 59 a. M 


I, D, 


8. 


IO 35 P. M. 


I, D, 


24. 


8 49 p. M 


II, D, 


8. 


II 46 P. M. 


II, D, 


26. 


6 17 P. M 


I, D, 


14. 


6 OA. M. 


III, D, 


28. 


7 II P. M 


I, D, 


16. 


12 28 A. M. 


I, D, 


30. 


4 15 A. M 


II, D, 


16. 


2 22 A. M. 


I, D, 


3i- 


10 43 p. m 



Minima of Algol, P. S. T. 



Jan. 



I. 


7 


24 A. m. 


Jan. 


18. 


12 


18 P. M 


4- 


4 


13 A. M. 




21. 


9 


7 A. M 


7- 


1 


2 A. M. 




23- 


5 


56 A. M 


9- 


9 


51 P. M. 




26. 


2 


45 A. M 


12. 


6 


40 P. M. 




29. 


1 1 


34 p. M 


J 5- 


3 


29 P. M. 
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Phases of the Moon, P. S. T. 

H. M. 

New Moon, Feb. 1, 12 13 a. m. 

First Quarter, Feb. 9, 11 25 a. m. 

Full Moon, Feb. 17, 2 11 a. m. 

Last Quarter, Feb. 23, 7 44 A. M. 

The Sun. 

R. A. Declination. Rises. Transits. Sets. 

*°97" H. M. ° ' H. M. H. M. H. M. 

Feb. I. 21 2 — l6 56 7 13 A.M. 12 14 P.M. 5 15 P.M. 
II. 21 42 — 13 50 7 2 12 14 5 26 
21. 22 20 — IO 21 6 52 12 14 5 36 

Mar. 3. 22 58 — 6 36 6 34 12 12 5 50 

Mercury. 

Feb. 1. 19 42 —18 22 5 58A.M. 10 54A.M. 3 50 p.m. 

11. 19 56 — 19 39 5 38 10 29 3 20 

21. 20 40 — 19 1 5 40 10 33 3 26 

Mar. 3. 21 35 — 16 14 5 45 10 48 3 51 

Venus. 



Feb. 1. 


23 56 


- 15 


9 8 a.m. 


3 


8 p.m. 


9 8 p.m. 


11. 


34 


H- 4 5o 


8 49 


3 


6 


9 23 


21. 


1 9 


+ 9 42 


8 30 


3 


3 


9 36 



Mar. 3. 1 42 + 14 8 8 8 2 56 9 44 

Mars. 



Feb. 1. 


4 45 


+ 25 13 


12 23 P.M. 


7 56 P.M. 


3 29 A.M. 


11. 


4 55 


+ 25 22 


II 53 A.M. 


7 27 


3 1 


21. 


5 9 


+ 25 32 


II 26 


7 1 


2 36 


Mar. 3. 


5 25 


+ 25 40 


11 3 


6 38 


2 13 



Jupiter. 



Feb. 1. 


10 41 


+ 9 46 


7 21 P.M. 


1 54 A.M. 


8 27 A.M. 


11. 


10 36 


+ 10 13 


6 36 


in 


7 46 


21. 


10 31 


+ 10 43 


5 5o 


12 27 


7 4 


Mar. 3. 


10 26 


+ 11 12 


5 


11 38 


6 16 
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Sa turn. 




1897. 


R. A. 

H. M. 


Declination. 



Rises. 

H. M. 


Transits. Sets. 

H. M. H. M. 


Feb. 1. 


15 52 


- 18 4 


2 8 a.m. 


7 5 A.M. 12 2 P.M. 


11. 


15 54 


— 18 9 


I 30 


6 27 II 24A.M. 


21. 


!5 55 


— 18 12 


12 53 


5 50 10 47 


Mar. 3. 


15 56 


— 18 12 


12 14 


5 11 10 8 



Uranus. 



Feb. 1. 


15 46 


- 19 38 


2 9 A.M. 


6 59 A 


M. 


II 49 P. M 


11. 


J 5 47 


- 19 4i 


I 30 


6 20 




II IO 


21. 


15 47 


- 19 43 


12 52 


5 42 




IO 32 


Mar. 3. 


15 47 


- 19 44 


12 13 


5 3 




9 53 






Neptune. 








1897. 


R. A. 

H. M. 


Declination. 

/ 


Rises. 

H. M. 


Transits. 

H. M. 




Sets. 

H. M. 


Feb. 1. 


5 7 


+ 21 28 


I I P.M. 


8 18 P.M. 


3 33A.M 


11. 


5 6 


+ 21 28 


12 21 


7 38 




2 55 


21. 


5 6 


+ 21 28 


II 41 A.M. 


6 58 




2 15 


Mar. 3. 


5 6 


+ 21 29 


II 2 


6 19 




1 36 



Eclipses of Jupiter's Satellites, P. S. T. 

(Phenomena are seen close to left-hand limb, as seen in an inverting telescope before 
opposition February 23d; after that near right-hand limb.) 









H. M. 








H. M. 


I, D, 


Feb. 


2. 


5 12 P. M. 


Ill, D, 


Feb. 


12. 


3 7 A. M. 


III, D, 




4- 


II IO P. M. 


I, D, 




15- 


2 30 A. M. 


I, D, 




6. 


6 8 A. M. 


I, D, 




16. 


8 58 P. M. 


I, D, 




8. 


12 36 A. M. 


II, D, 




17- 


2 6 A. M. 


IV, D, 




9- 


12 9 A. M. 


IV, R, 




25- 


IO 31 P. M. 


I, D, 




9- 


7 4 P. M. 


II, R, 




27. 


8 49 P. M. 


II, D, 




9- 


II 30 P. M. 











Minima of Algol, P. S. T. 



Feb. 



I. 


8 


23 P. M. 


Feb. 


19. 


1 


17 A. M 


4- 


5 


12 P. M. 




21. 


IO 


6 P. M 


7-- 


2 


I P. M. 




24. 


6 


55P-M 


10. 


10 


50 A. M. 




27. 


3 


44 P. M 


13- 


7 


39 A.M. 










16. 


4 


28 A. M. 











